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ABSTRACT
Anextensivelaboratoryinvestigationhasbeencarriedout intoutilisingrecycledwasteplasticsin continuously
gradedasphalticconcreteroadsurfacingmixtures.TheresultantcompositeswerereferredtoasPlastiphalt.Overall,the
resultsobtainedfrom the investigationi dicatedconclusivelythatPlastiphaltmixescanbeproducedusingcurrent
technology,whilstutilisingselectedrecycledwastesand still havebetterstrengthanddurabilitypropertiescomparedto
conventionalbituminousmixes.In thispaper,furtherwork is presenteddescribinglaboratoryinvestigationsintoutilising
therecycledwasteplastics in otherflexible pavementstructure,i.e. the applicationin StressAbsorbing Membrane
Interlayers(SAM I' s).
Inthisinvestigation,recycledwasteplastics,limestonesand,andOrdinaryPortlandcement(asfiller) werecombined
invariousproportionsand mixedwith a rangeof bitumencontentstoformulateSAMl's. The objectiveof SAMl's is to
delaytheonsetof reflectivecrackingwhichis a verycommonformoffailurein bituminousroadsurfacingsoverlaying
distressedbases.Thefirst componentof theinvestigationwasto optimisemixproportionssoas to overcometliepotential
shrinkageproblemsof theLDPE (plastictype)component.A satisfactorybituminousSAMI wasthusproducedcontaining
28%byvolumeof LDPE. Flexuralfatiguetestsweresubsequentlycarriedouton Hot RolledAsphalt(HRA)beams
overlayingLDPE SAMI mixesandtheresultswerecomparedtofull depthHRAcontrolbeamsandtobeamswithSand
BitumenSAMl's.Thenumberof additionalcyclestofailureof theLDPE SAMI beamswhencomparedtoconventional
osphaltbeamswasfoundtoexceed60%.
Keywords:Waste,recycled,Polyethylene,SAMI, Plastiphalt
INTRODUCTION
The growing urbanity has brought with it
increasingcommercialtrafficcausingroadpavements
todeterioratefaster than anticipated.This has
culminatedin the upsurgeof researchactivitiesin
pavementmaterialsin generalandasphaltmixturesin
particularin a bid to improvedesign,optimisetheuse
ofmaterialsandalsoto identifyeffectivemethodsin
construction.Though thesedamagedpavementsare
beingrestoredthroughmaintenanceandrehabilitation,
theyrequirehuge financing.The propertiesof
bituminouspavementsare thereforeof significant
importanceto itslife.For instancetheperformanceand
durabilityof a pavementis reflectedby theproportion
inwhichbinder,aggregateandadditiveareblended.
On theotherhand,it hasalso beenestablished
thatforagivendefectinanasphaltpavement,there
aremyriadof causaleffects.Ravellingof a surface
maybe due to poor quality and/or inadequate
bitumen,air voidscontent,watersusceptibilityof the
mix,thenumberof commercialvehiculartraffic,etc
(Epps,1986)andcrackingmaybe dueto thermal
and/ort afficinducedfatigue(Yeates,1993).During
boththefirst (1989)andsecond(1993)world
conferenceson reflectivecrackingin pavementsthe
prefacestatedwas:
'Therehabilitationofcrackedroadsbyoverlayingis
rarelyadurablesolution.In fact,thecracksrapidly
propagatehroughthenewasphaltlayer with
currentfinancialrestrictions,roadmaintenance
authoritieshavetofindsolutionswithagoodcost-
benefitratio.Manysolutionshavebeenproposed...
thesesolutionsaresupportedbynumerousstudies
... In spiteof thesefforts,it seemsthatuniversal
crackrepairtreatmentwithgooddurabilityis still
lacking'.
In ordertomeethechallengeof everincreasing
traffic,researchershaveintensifiedtheiractivitiesinto
thedesignof improvedpavementmaterials.Theaim
istoimprovedesign,optimisetheuseofmaterialsand
identifyefficientprocessesof road construction.
Currently,oneof thevitalareasof thescienceand
technologyofroaddesignandconstructioni volvesa
comprehensiveappreciationof the behaviourof
materialsas well as theirapplicationin different
environmentalconditions.Thetaskfor engineersin
thismillenniumwill be thereuseandrecyclingof
materialsfor conservationf energyandpreservation
oftheenvironment.
Recycledwasteplastics,derivedfrommunicipal
solid waste,havebeeninvestigatedat the Civil
EngineeringMaterialsUnit (CEMU), theUniversity
of Leedsasapartialaggregater placementforusein
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bituminouscomposites.GranulatedLow Density
Polyethylene(LDPE)pelletsandPolypropylene(PP)
flakeshavebeensuccessfullyincorporatedintodense
gradedAsphalticConcreteandgapgradedHotRolled
Asphaltmixturesrespectivelyinproportionsof upto
30% by volumeof the composites(Zooroband
Suparma,2000and2000b).Thesuccessfuloutcome
of theproject,especiallytheincorporationfrecycled
wasteLDPE plasticsin the AsphalticConcrete,
promptedusattheCEMU toconsidertheuseof such
wastederivedplasticsin other road pavement
applications.Furtherapplicationswasinvestigatedi.e.
theuseof recycledwasteLDPE asa constituentof
StressAbsorbingMembraneInterlayers(SAMI).
BACKGROUND TO THE PHENOMENON OF
REFLECTIVE CRACKING
ReflectiveCracking
Finnetai.(1978)definedreflectioncrackingasa
surfacereplicationof thejointsandcracksthatarein
theunderlyinglayersof thepavementandfoundation
materials. Road surfaces undergo functional
deterioration cetheyareopentotrafficwithcracks
being the mostcommonfeature.It is therefore
imperativethatearlyattentionis giventotheirrepair
to preventseverestructuraldeteriorationof the
pavement,whichmayrequirea costlyreconstruction
option.Duetothefactthatanoverlayis cheaperand
alsopermitsanearlyrestorationof trafficflowsit is
commonlypreferredto reconstructionto overcome
functionalfailuresinpavements.
An areaof majorconcernis theoverlayof old
concrete pavement with bituminous mixes.
Bituminousmixturesdonothavethecapacitytoresist
largeshearandtensilestressesetupasa resultof
thermalexpansionandcontractioni theconcrete.
1.NatureandOriginofCracks
Columbier(1997)indicatedthatpavementsare
madeup of materialsvaryingverywidelybothin
nature'andin properties- unboundaggregates,
bitumenbound materials,materialstreatedwith
cementitiousbinders,etc. Structuresformedwith
thesematerialsareliabletofracturebymanycauses;
givingriseto cracksof highlydifferentshapesand
natures.Overlaysappliedon crackedpavements
experiencea varietyof stressesasa resultof traffic
and environmentalstressesand alsodue to these
differentformsofcracks.Heassertedthatcontrolling
crackreflectionthroughpavementsis acomplextask,
whichrequiresa correctdiagnosisof thenatureand
causesof thecrackin directingthe choiceof a
solution.Hefurtherintimatedthathepossibleorigins
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of cracksarefatigue,shrinkage,movementoftl
subgrade,constructionaldefects, ageing
environmentalexposure.
Fatigue.This is dueto thepavementhavin
carriedcumulativetrafficbeyondthe limitofi
designlife oftenresultingin theappearanceof cracks
Shrinkage.A pavementis consideredas0
infinitelengthandanyimpedimentto shrinkagewil
giverisetocracks;thisisparticularlysoif thefriction
with the underlyingsurfaceis strongenoughI'
subjecthatlayerto stressesgreaterthanitstensil
strength.
Movementof theSubgradeSoil.Locallossin
bearingcapacityresultingfromoneof thefollowin
may causecracks,which propagatethroughthe
variouslayersof thepavement:a)increasedmoisture
contentinpoorlydrainedsubgrade;b)slowsettlement'
of a compressiblesubgrade;c) landslip;d) lossof
moistureof clayeysoilsin dryperiods;ande)frost
heaveofsubgrade.
ConstructionalDefects.Errors in pavement
designor poorconstructionalpracticemayleadto
variation in bearingcapacity,weak spotsin
longitudinaljointsbetweenadjacentpavinglanesand
slippagebetweenlayersdue to lack of proper
bonding.Cracksmay result from each of these
circumstancesundertheactionoftraffic.
Ageing and Environmental Exposure.
BituminousMaterialsbecomebrittlewithtimeand
unabletoaccommodatethetensilestrainscausedby
thermalcontractionduetoagehardeningofthebinder
andexposureto theenvironment.This phenomenon
maycausetheinitiationof cracksfromthesurfaceof
thewearingcoarse.
2.Mechanismof ReflectiveCracking
Threebasicfracturemodescanbedistinguishedfor
in-servicefield conditions(Figure1). Theseareasa
resultof repeatedtrafficloading,changesin temperature
and a combinationof both horizontaland vertical
movementsoccurringin theoriginalpavementlayers.
Thesemovementshavebeenrecognisedtobethecause
ofcrackgrowthinpavements.
ParisandErdogan(1963)proposedanempirical
relationshipfor therateof crackgrowthunderthese
repeatedloadingconditionsapplyingtheprinciplesof
fracturemechanics:
de
dN =A(~K)"
(1)
RearrangingandintegratingEquation10.2yields:
h de
Nf =! A(~K)"
(2)
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where:
c =cracklength;
h =overlaythickness;
M( =amplitudeof stressintensityfactorforthe
givenmechanismof cyclicloading(dK
=Kmax-Kmin);
Nr =numberof loadcyclesto frac~ure;
A, n=fractureparameters,materialconstantsfor
theoverlaymix.
Whenthestressintensityfactorsunderinservicefield
conditionsfor eachcrackgrowthmechanismandthe
fractureparametersA andn for anoverlaymixtureare
knownthe Paris and Erdoganlaw can be usedto
predictoverlaylife againstreflectioncracking.
3.Reviewof methodsusedto inhibit reflective
crackingin road pavement
Historicallythickeroverlayshavebeenresorted
toasa methodof treatingcracksin pavements.
Howeverin recentyearsothermethodsof mitigating
andpreventionfreflectioncrackshaveevolved.Rust
(1986)liststhefollowingmechanisms:a) surface
applicationsormembranes;b)overlays;c)composite
systemscontainingstressrelievinginterlayer;andd)
<D
MODE1
Thermalshrinkage
othermethodssuchasrecycling,heaterscarifyingand
rejuvenation,crackfillingetc.
Surfaceapplicationsor membranes.Several
methodshavebeenusedassurfaceapplicationsand
membranesto tackle the problemof reflection
cracking.One such methodis surfacedressing.
Althoughthemethodprovidesasealtothecracksthis
hasbeenshownto betemporary.Investigationhas
shownthatsurfacedressingasamitigatingmeasureis
ineffectivewiththeroadsurfacedeterioratingto its
originalconditionin lessthan6 monthsof its laying
(Rust,1986).
The use of thin rubberisedbituminousmixtures
knownas StressAbsorbingMembrane(SAM) has
beenreportedtobesuccessfulin retardingreflection
cracking.This involvessprayingrubber-modified
bitumenfollowedbyspreadingofaggregatesa cover
(Olsen,1973).
However,afterreviewinga fewexperimentsit
wasconcludedthatit appearsan overlayof 50mm
minimumis necessaryfor substantialdelay of
alligatorcrack reflection,a thicknessof 75mm
minimumis desirableoverblockcrackingand90mm
overlayif cementtreatedbaseis involved.
MODE2 + 1
Vehicleapproaching
a crack
---- ----
MODE3
Teoring
Vehicle travellingalongsideof 0
longitudinal crack
Figure1. Modesof movementsthatcausecrackpropagation
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Compositesystemscontainingstressrelieving
interlayers.Thereis a widerangeof commercially
availableinterlayerproducts,whichcanbeclassified
intoa limitednumberof categories.Oftenusedare
sandasphalt,SAM!'s, nonwovens,gridsandsteel
nettingreinforcement.Differentmethodsareusedto
fix theselayerstoprovidegoodadhesiontotheunder-
layer and the choice dependson the product.
Examplesaretackcoat,binderlayer,slurrysealand
nailing.Theroleof aninterlayerin a roadstructure
dependsonthetypeandcanbe:
1) To takeupthelargelocalisedstressesinthevicinity
of cracksand,hence,reducethestressesin the
bituminousoverlayabovethecracktip.Theproduct
inthatcaseactsasreinforcement;thisisthecasefor
mostgridsandsteelnettingreinforcement;
2) To providea flexible layer able to deform
horizontallywithoutbreakinginordertoallowthe
largemovementstakingplaceinthevicinityofthe
crack. This is the case for impregnated
nonwovens,SAM!'sandsandasphalt;and
To provideawaterproofingfunctionandkeeping
the road structureimpermeableven after the
reappearanceof cracksintheroadsurface.Thisisthe
casefornonwovensandSAM!'s (Vanelstraeteandde
Bondt,1997).
A givensystemactsas reinforcementif its
overallStiffnessModulusis higherthanthatof the
bituminousoverlay.DempseyandMukhtar(1996)
duringtheconductofadetailedstudyofthecausesof
reflectivecrackingandthebehaviourandperformance
of AC overlayswithinterlayersdevelopeda system
calledInterlayerStressAbsorbingComposite(ISAC)
Layer.Thisis comprisedof avisco-elasticmembrane
whichis a blendof vulcanisedrubber(25-30%b
weight)andappropriateviscosityasphalt(70-75%b
weight)laidbetweenahighstiffnessgeotextileonto
anda lowstiffnessgeotextilebeneath(Figures2an
3).Basedonlaboratoryandfieldevaluationsforthn
years,theyconcludedthattheAC overlayperfo
exceedinglywellwhenit wastreatedwiththeISA'
layercomparedwitha controlledoverlayandit als,
outperformedtwocommerciallyavailableproduct
forthecontrolof reflectioncracking.
Othermethods.An alternativetothetraditional
overlayin solvingtheproblemof deterioratedroad
surfaceis recyclingtheexistingsurfacematerialnd
mixingwithnewmaterialtoprovideanewlayer.
Millingof oneormorelayersof thepavementsurface
duringtherecyclingprocesscausesanincreaseinthe
finescontentof theoldmaterial.Furthermoredueto
ageing,the viscosityof the bitumenin an old
pavementsurfacinggetshigherand thusbecomes
morebrittle.Thereisthereforetheneedtore-mixthe
reclaimedmaterial,followed by relayingand
compaction,withnewcleanaggregatesandbitumen
tomeetherequiredgradation,airvoidsandstability.
The recyclingprocessmay afford considerable
savingsintermsoftheoverlaymaterial(Rust,1986).
Scarifyingwithheatersupto a depthof 25mmand
addingrejuvenatinga entsi.e.emulsionstosoftenthe
existingoldpavementslayersresultingin loweringof
theviscosityof thebitumencomponenttendstocause
cracksto healundertrafficloadingandtemperature
(Rust, 1986).Rejuvenatedand re-compactedold
pavementmaterialsprovide an increasedlayer
thickness(oldmaterialndoverlay)throughwhich
crackshavetopropagate.
Highstiffness
geotcxtile
Rubberasphalt
"--- Low stiffnessgeotextile
- AC Overlay High ~tiffnes~
geotextile
~--
Rubberasp:lalt
Low sf.1ffncss
geotextile
Figure3. ISACLayerLocatedinapavementSystem(AfterDempseyandMukhtar,1996)
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EXPERIMENTAL METHODS
Materials
Plastic-aggregatecompositesusedfortheSAMI
mixtureswere manufacturedwith different
proportionsof the followingconstituents:recycled
wasteLDPE pellets(particlesizerangingfrom1.18-
5.0mm)withSG of 0.87,naturalquartziticsand(SG
of2.69),andOrdinaryPortlandCement(OPC)filler
(SGof 3.18).At thefirstattempt,hecompositionof
LOPEby volume(approximate)wasvariedbetween
20-60%.
For eachSAMI mixturecomposition,100-pen.
gradebitumenwasintroducedtoeachmixturetypein
thefollowingproportions:9.0,9.5and10.0%bymass
ofthemixedaggregate(Table1).
SAMISpecimenpreparation
Themortar(sandandOPC)waspreheatedforat
least4 hourspriorto mixingat 150°C.The lOO-pen
bitumenwas preheatedfor 2 hoursat 150°Cand
finallytheLDPE pelletswerepreheatedfor only 1
hourat 125°C.The aggregatesweremixeddry for
abouttwominutesto ensureuniformdistributionof
thedifferentsizesbeforeaddingtherequiredamount
ofbitumen.Mixingwasthencontinueduntilall the
aggregateswere uniformlycoated.The resultant
mixturewasthencompactedin a 500xlooxloomm
mouldusingavibratinghammercompactortoadepth
of12mm.
One of the main concernswhen utilising
recycledwasteplasticsin bituminouscomposites,
especiallya thin SAMI layer,is the unavoidable
shrinkageuponcoolingfromcompactionto ambient
temperature.In thisinvestigation,theselectionof an
optimumdesignSAMI mixturewasbaseduponthe
mixturecontainingthe highestamountof LDPE
pelletswhich showedno shrinkage.The results
indicatedthattherewasnoshrinkageofthespecimens
containing35% by volumeLDPE pelletsat 10%
bitumencontent.Thiscompositionwasselectedasthe
SAMI mixtureforfurthereflectivecrackingtests.
In additionto testingtheLDPE SAMI for its
abilityto retardreflectivecracking,a Sand/Asphalt
SAMI (sand+filler+bitumen)wasalsoinvestigated
to eliminatethepossibilityof sandbeingthemain
contributorof anyimprovedfatiguecharacteristics.
TheSand/AsphaltSAMI wasformulatedbyremoving
all theLDPE fromtheselectedesignLDPE-SAMI
mixture volumetrically,whilst maintainingthe
proportionof filler and bitumen.Therefore,the
bitumencontentof theSand/AsphaltSAMt mixture
remainedat 10%by massof totalmixture.Figure4
presentsthe materialcompositionsof the design
LDPE-SAMI andSand/Asphalt-SAMIinvestigatedin
thisstudy.
To assesstherelativeperformanceof thetwoSAMI
types(LDPE andSand/Asphalt)withrespecttotheir
ability to delay reflectivecracking,the fatigue
assemblyshowninFigure5wasused.To achievethe
aboveobjective,the fatigueperformanceof HRA
beamswith and withoutthe thin SAMI layers
describedearlierwas determined.A conventional
35/14HRA wearingcoursemixture(beneathwhich
theSAMI wouldbelocated)wasadoptedforcasting
thebeamsamplesfor investigatingtheeffectiveness
of a selectedSAMI mixturein delayingreflection
cracking.The 35/14-HRAmixturecontained14mm
maximumaggregatesize and consistedof 35%
limestonecoarseaggregates,55%naturalquartzitic
sandand 10%OPC filler, blendedwith7.5%50-
penetrationgradebitumen.
Table1. AggregatecompositionofSAMI mixtures,percentbymass.
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Mix designation(%oftotalmixture)
Material Specific
Gravity A B C D E F G H
LDPE 0.87 7.3 9.5 11.9 14.5 17.4 20.5 24.0 32.2
Sand 2.70 78.8 76.9 74.9 72.6 70.2 67.5 64.6 57.7
OPCFiller 3.18 13.9 13.6 13.2 12.8 12.4 11.9 11.4 10.2
SGmixcdaggregate 2.383 2.288 2.194 2.099 2.004 1.909 1.815 1.626
CompositionofLDPE by 20% 25% 30% 35% 40% 45% 50% 60%
volumeofaggregates
Figure4.CompositionbymassofmaterialsinLDPE-
SAMI andSand/Asphalt-SAMImixtures
IOrnmgap
HRAbeam
specimen
12rnm
Rubberbase
(SOmm.E=4.3Ml'-d)
Figure5. The schematicviewof theexperimental
arrangement
Fatiguetestingwascarriedoutat a controlled
testtemperatureof 20°Candthetestingconditions
wereasfollows:
1. Contactstressundertheloadof 450kPaapplied
repeatedlyinaconstantstressmodeof loading;
2. Onecyclepersecondloadingfrequency;
3. The testbeamsweredividedintotwo identical
sets.Half thespecimensweretestedusinga load
risetimeof 120msec.(timefromzerotomaximum
load),whilsttheotherhalfof thespecimenswere
testedwitharisetimeof 130msec.
RESULTS AND DISCUSSION
Fatigueperformance
Two load rise times,120msecand 130msec,
signifyingrelativelyfasttrafficspeedswereappliedto
supplementthesinglestresslevelduringthetests.T~
fatiguerelationshipswereobtainedby plottingt~
initialtensileteststraindataversusnumberofcycles
tofailure(Nr)dataonalog-logscaleanddetermininl
theequationof thebestfit line.Therelativelocatioru
of the fatiguelinesprovidesan indicationof tlr
relativefatigueperformance.
A betterassessmentof the fatiguelife ofa
bituminousmixturewouldbeto measuretheiniti~
strainlevelthatis generatedduringinitialpulsesof
loadingand relatethatto fatiguelife. Usingtll
definitionof Bjorklund (1985) a plot of the
relationshipbetweentheaccumulateddisplacement
againstthenumberof stresspulseswasplottedforall
thespecimens.Todeterminetheinitialstrainvaluefor
anyonetest,thestrainvalueattheintersectionofthe
extrapolationf thetwolinearpartsof thecumulative
strainversustimelineswasused.Theexperimental
strain/timecurveis characterisedbyaninitialperiod
of largestrainbuildup anda secondarypartthat
illustratesa constantrate of increasein strain
amplitude.Thenumberofcyclestofailure(Nr)ofthe
specimenisdefinedasthenumberof pulsesatwhich
thespecimencompletelyfails.Fatiguelineequations
werecalculatedfor eachcompositebeam,although
thecoefficientofcorrelationwasfoundnottobehigh
(lessthan0.9).Table2presentsfatiguelineequations
for all thebeamSAMI compositestestedin this
investigation.
The testresultsindicatedthattheinitialstrain
valuesfor LDPE-SAMIandFD-HRA(full depth
HRA beam)werealmosthesame,indicatingthathe
initialstiffnessvaluesof thebeamswithandwithout
theLDPE SAMI wereverysimilar.On theother
hand,thenumberof cyclesto failure(Nr) for the
LDPE SAM! beamsatthesamestresslevelwere
highercomparedto thefull depthHRA beams.The
Sand/Asphalt-SAMIbeamshadmuchhigherinitial
tensilestrainvaluesandasa resultlowernumberof
pulsesto failure,indicatinga reductionin beam
stiffness.This impliesthatcrackpropagationwould
be muchslowerin theLDPE-SAMI beamsthanin
eitherof theothertwocomposites.
Table2. FatiguelineequationsforbeamSAMI composites
Beamcompositetype
Equationbasedoninitial
strain
E=6402.9 x Nr-1.2841
E=3.6516X Nf...{).s329
E =0.066 x Nf ...{).06SS
FullDepth-HRA
LDPE-SAMI
Sand/Asphalt-SAMI
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Equationbasedonnumberofcyclesto
failure
Nr =9.21 x 102E-O.78
Nf= 1.14x 101E-1.88
Nf=9.50x10-19E -IS.27
0.80
0.79
0.73
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t 100%
! 80%
.!:I
Ii! 60%
.5
I: 40%.S!...
20%CI
0% I LOP&SAMI Sanci'AsJDalt-SAMI
Ii!IBitumen 10.00 7.8
copc 11.54 9.1
C Sand 65.38 83.1
DLOPE 13.09
Efficiencyof beamspecimen
The failure criterion of maximummeasured
strainatthesamestresslevelwasusedto assessand
comparethespecimensin termsof theirabilityto
delaycrackpropagation.Theefficiencyequationused
byRigo,etaI., (1989)discussedearlierwasmodified
10enablecomparisonof thebeamspecimensin terms
ofcrackpropagation,i.e.
EFF= (Nmax)s/
/{Nmaxh
where:(Nmax)s= the numberof cyclesneededto
obtaina reflectivecrack propagatingthrough the
overlayfor a givensystem;(Nmax)R=thesamebutfor
thecasewhereno interlayeris placed.
Table3 showstheefficienciesof thevariousbeam
specimensrelativeto theaverageof Full DepthHRA
beams.
(3 )
Table3. Comparisonofefficienciesofbeam
specimens
Specimen A vera£eN f
l20ms nOms
32558 25406
52800 32384
2706 2768
Efficienc
l20ms nOms
1.00 1.00
1.62 1.27
0.08 0.11
I'--
FD-HRA
LDPE-SAMI
Sand-SAMI
Theeffectsof higherbitumencontentmaybe
arguedto havecontributedto thesuperiorfatigue
behaviourof the beamsincorporatingthe LDPE
SAMI when comparedto the full depthHRA.
Nonetheless,it istheopinionofthewriterthatthe50-
pengradebitumenusedintheFull DepthHRA beam
mayhavecompensated,in termsof increasedbeam
stiffness,for any'excess'loo-pengradebitumenin
theSAM!. It canthereforebesafelyconcludedthat
theplasticpelletsdo playa significantrole in the
improvedfatiguelife of theLDPE SAMI beams.
Furthermorethe fact thatthe SandiAsphalt-SAMI
whichadthesamebitumencontentandgradeasthe
LDPESAMI did notshowsuchimprovementis a
pointerto thisclaim.The SAMI materialis more
capableof dissipatingtheenergyresultingfromthe
cracktipduringthepassageof trafficoncrackedroad
basesand in delayingboth crack initiationand
propagationcomparedtothefulldepthHRA.
CONCLUSIONS
1. ThequantityofLDPE foundtoshownoshrinkage
wasup to andincluding28%by volumeof the
totalSAMI mixture(13%by mass).However
shrinkageis very dependenton the bitumen
content.
2. Althoughtheindirectensilestiffnessmodulusof
compactedspecimenscomposedofaconventional
HRA mix wereslightlyhigherthanthoseof
specimenscomposedof theLDPE SAMI mix,the
higherstabilityandflow (andto a minorextent,
the bitumencontent)valuesof the SAMI
specimenseemto be theprimefactorsfor its
superiorfatiguelife.Thebeamscontainingathin
LDPE SAMI showedsuperioresistancetocrack
initiationcomparedto bothcontrolbeamtypes,
i.e.Full DepthAsphaltandSandlAsphalt-SAMI
beams.
3. Asphaltbeamsreinforcedwith a thin layerof
LDPE SAMI outperformedthefull depthasphalt
beamsin termsof crack propagation.The
efficiencycriterionadoptedfor theinvestigation
showedthatthebeamsincorporatingtheLDPE
SAMI were62%moreefficienthanbeamsof the
samethicknesscomposedentirelyofHRA.
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